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Linvention concerne la granulation de substances sotides 
activfte phytopharmac6utiqu& 

Pour preparer des granules contenant de 60 d 95 % en 
poids de matidre activa on utifise comme liant un. copolymdre 
d'anhydride mal^Tque et de di-isobutyl^ sous fonne de sel 
alcalin ou d'anunonium. en une quantitd de 3 d 25 % par 
rapport au poids des granules. 

Les granules selon rmvention pr£sentent une bonne resis- 
tance m6caniqu8 h sec et se desagrdgent facilement dans 
I'eau en donnant une suspension homogene et stable de 
particules finement divtsees. 
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La prSsente invention concsmB la pr^aration da granules 
se ddsagr^gaant rapidasiant at istalecnent dans I'eauy d partir da sube- 
tancas aolidaa f inement diviaSss qui na aont pas epontanSment diaper* 
Bibles dana I'eauy en pazticulier k pastir de talles aubatancea & 
activity phytpphariRaceutiqua • 

Pour pallier lea inconvdnienta dee pr^santatlons actualles 
sous farso da poudras ciouillablsa ou de diapersiona aquausee (utilisa- 
tion de charges inertss iQin^ralos cu d'eau at d*antigal ; instability 
au atackage ; pollution par foriaation de poussiferas ou par Scoulemsnt ; 
partes h la vidange dee enisallages ; atco*.)^ on a dSj^ prc^oaS de 
presenter lee substances solidaa & activity phytopharmaceutiqua souo 
forfne de granules qu'on peut pr^arer eelon diff^nta proc^is parmi 
lesquels on peut citsr plus particuli&reffient t 

- l^atomisation qui ccneiete h pr^arer une diapersion aqueuse 
conprsnant la eisbatance aolidsp un liant et divere additifa^ puis & 
sdcher ce liquids pomp able et dispersable en gouttee dene une tour 
d'atomiaation ; 

» I'agglemSration qui coneieta h incorporer la aubstanee 
solide & dee charges nin^rales aveo divere additife et eouvent un 
liant 9 puis & hufoidifier cette cos^ioeition et & 1* extruder ou s^langer 
pour obtenir dea granulSe* 

te procSd^ par atomiaaticm conduit gto^ralemsnt h de pstitas 
billse d*un diaia&tra Koyen inf^rieur h 500 \im dont une partie ifsportanta 
est situ^e en deesous de 200 )ini* Bien quo leur teneur en matidre active 
soit relativement dlev^^ la density apparente dee granules <&tenus 
reste faible et le coOt de s^hage eat important puiequ'il faut ^iminer 
25 & 40 partiee d*eau pour 75 d 60 parties de mati&rea etches ; d* autre 
part, la faible granulooiStria na permat p^te d'dliminar conDpl^tament lea 
poussi&rea • 

La consistance^ la density apparente ^ la granulom^trie et 
la rsdisperaion dans l*eau dee granules obtsnus par agglomeration sont 
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variables at dependent de la taneur en chairgea mindralasy de la quantity 
da liquide utilis^e pour I'hufiJidiflcatlon, dsa conditions d'extrusion 
ou de melange • 

Dans la dsmande de brevet jeipanaia publi^e le IB Janvier 1973 
sous le n« lSOl/73, on a dA:rit un procdd^ d© prdparaticn de granules 
de subetancee eolides h activity phytcphermaceutique qui consiate & 
incorporer h un m^ange d'une mati&re active ©t d'une charge mln^rale 
un polyndre hydroeoluble ou hydrodiaperaible b base d*un acide carboxy- 
liquB insatur^ coians 1' acide mal^Ique ou un copolym&re d*un tel acide 
avec un coinonoe^?e tel qua 1* acetate de vinyle ou le etyr^ne* k humidi- 
fier avBC 5 ^ 30 ^ d»aai3 par report au poids du inSlangs sec et 3i granuler 
dans un grenulateur a tambour ou par extrusion. Un inconvenient foajeur 
da ce proc^dd risi«te dans le fait qu'il est an oeuvre une forte quantity 
da charges min^rales {50 & 98 ^ par report au poids des granules dont 
la teneur en matidre active n'exc&de pae 30 %)p ce qui augmsnte lee doses 
d'utilieation et gr^ve conaiddrabloFcont lo coOt de revient et lea frals 
de transport des sp^cialij^ee phytophartnaceutiques • 

Pour des raisone dconoiniques et pratiques dvidentes, on rechsr- 
che des granules dont la teneur en csati&re active est aussi 61qm6q que 
possible » aaie qui nean^oires se d^sagr^gsnt f€icilan>ent dane I'eau en 
dcHinant une suspension homog^ne et steble de particulea 6mt les dimen* 
sions sont celles du solide divisS avant granulation. Get objectif n'est 
pas dvident h atteindre car les charges rain^rales qui, contrairemsnt aux 
cati^ree activee ^ gr^uler, pr^santent une bonne dispersibilitd spontanea 
dans I'eau et Jouent le r8le de diluent uis-^«vi3 des autree aatiferes 
solides en licdtant leur cohesion physique interparticulaire, facilitent 
par leur presence la dispersion dens I'eau des ntati&ree solides non 
spontanSntent dispersibles dans I'eau. 

II a Riaintenant Stg trouvS, dans les services de la demande- 
resssy qu'on peut parvenir h ce r^cultat ©t csci, quelle que soit la 
matilsre active & granuler, ei 1-on utilise cocnae liant un copolyro&re 
d* anhydride ©al^Sque et da di-isobutylSine sous fonae de sel alcalin on 
d'asifljoniura. On a an effet constats qu'un tel copolyct^re permet d' assurer 
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la cohfeion mScanlque du granule seci sans gSner sa redlspersion lors 
du raiBauillage« Da plus* lea propridt^s diaparsantea da ca copolyndre 
aont parfola auffiaentea pour qu'il na aoit paa nteesaaire d'utiliaer 
im. diaparaant apddfique da la iratl&ra active & granular. 

invention a done pour objet das granules de aubatancea 
aolidaa & activity phytopharnscautiquat caraot triads en ce qu'ils 
contiennent da 60 & 95 % an poida da mati&ra active at da 3 & 25 ^ 
an poida d*un copolyfln&re d 'anhydride roal^Zqua at de di^iaobutyl&ne 
aoua forne de eel alcalin ou d'asenoniuB. 

L^expreaaion "matidre active" ddaigne ici toute substance 
prdeentant una activity phytopharniacautiqua qu'aXXe aoit inaeoticida* 
acarioida^ fmgioiday herbicide , r^ulaiva ou autre* Lea granules 
aelon 1* invention pauvant oontenir une eeule aati&re active ou un 
R^anga de aubatanoaa dont lea activit^a pauvant 8tre coopldmantairaa 
ou da nature difffeente* 

Coona aignald pr^danaienty le copblym&re eelon 1* invention 
poaaMe des propri^tte dlaparaantea* Cepandantf dana le caa daa mati&rea 
actives particulifiirement difficilea h diaparaer ou quand* pour dee 
raiaona (dconomiquaey on souhaite dviter l*enploi d'une proportion 
dlevde de copolytn&re aelon 1* invention* il eat rsooiusandd d'utiliaer 
auaai un diaperaant approprid* Ce diaperaant qui peat §tre ionic^ ou 
non-ionique* eat de prdffeenoe choiaiy aelon la nati&re active di granu- 
lar , parmi caux que l*an utilise couraRvmnt dana 1' Industrie pour 
preparer daa ppudree mouiUablas h pertir da la laSiae oati&ra active* 
La quwtitd de disperaant specif iqua par rapport au poida daa granul^a 
paut aller Ju8qu*& 7 %f maia eat da prdftonce cotnprisa antre 2 et 4 ^, 

En plus de la mati^ra active* du copolym&re ianhydride 
maldlque/di'^iaobutyldna st dventuellamant du diaperaant* lea granulda 
aelon 1' invent ion pauvent dgalenant. contenir dee produite auxiliairae 
at/ou daa charges inartes favorisant 1' application. 

Comma examples de produita auxiliairae dont la pri^ortion 
dans las granules paut atteindre 25 % sn poida, on paut citer plua 



sp^cialement : 

- les colorants, solubles ou insolubles dans l*eau, destines h colorer 
les granules ou le aubstrat traitd ; 

- las agents antimoussants daatin^s. & ^viter. la formation trop abon- 
dants de mousses dans les cuves de preparation dea bouillies da 
traitenent ; . 

- les agents protecteurs permettant ds stabiliser la matidre active 
centre I'oxydationy lee variatione de pH et les rayons UU ; 

- les solidea supports tela que, par axenpldy les silices prdcipit6es 
et les silicates ds calcium, qui pamtsttent de fixer dee matiitree 
activee liquidas ou cireuses af in de pouvoir les broyor h seo en 
una poudre stable i 

- lea produits connus pour nodifier les pr^ridt^e d*adhdaion de la 
bouillie de traitenent sur les v^g^ux ou fevoriser l*aotivitd 
phyt ophamaceut iquB • 

Bien que l*objeotif de la pr^anta invention soit d*obtenir 
dee granulds ayant une teneur en matidre active tvba dlev^, lee granules 
selon 1* invention peuvent ndoniBoins contenir, si on le ddsire, JUBqu*^ 
25 % de charges inertes. Cee charges qui sont le plus souvsnt de nature 
mindrale et n'interviennent pae aur 1' activity des autres constituants* 
sont habituellenent inco^or^spour ajuster la teneur en mati&re active 
af in qua celleHsi aoit oospatible aveo un f ractionneosnt ainple de la 
dose h utiliaer en fonctiont par.exaa|>let des surfaces agricolee & 
traiter* Lee charges inertes couransant utilisdee h cet effet sont les 
carbonatea, aulfates, silicates et argiles. 

Les granules sslon 1* invention peuvent 6tre priparda d'une 
fa^on connua en soi, conpranant lea stapes euivantea : broyaga, humidi- 
fication, granulation prc^rereent dite, s^chaga et dventuellement cali- 
brage* 

ta substance solide & granuler qui psut dtre la mati^re 
active seule ou son milange avec les autres conetituanta solidas des 



granule e t d'abord broy^ & aec^ pos xenqaile dans un br yeur & Jet 
d'air» ju8qu*& l*obtention da fines partioulea ayant laa dimansiona 
requiaoa pour 1' application, 00 qui corraspond^ dana la plupart daa 
oaa* & un diacStre moyan da I'ordro da 5 & 7 Jim at & un pourcentaga 
infdriaur ^ 0^2 % en pacticulaa da diam^tsa supSrieur k 40 pm» Pour 
laa aubataneaa brutea as prSaentant sous f orcna da bloos coinpaota plus 
ou moine groa^ cq broyags fin paut gtro svantagsuseinQnt pr^^S par 
un concasasga at/ci? un broyago ^Sconiqua pour obtenir daa particulaa 
intarm^dioiras dent la disaneion nioyanns est inf Sriaura t 200 
Dana certains caa, la fi^tidrs h granular p@ut as presenter aoua una 
fortno auffisansHsnt fine at na n^eeaita done aucun broyaga* 

A laoina qu*il n'ait d^j& ^t^ inoorpor^ h la niati&ra active 
avant broyaga^ la oopolysSre salon 1' invention eat si^angS avec la 
poudra fins & granular at la m^langa est humidifi^ en ajoutant da I'aau 
dvantuellaDiant additionnda d'un diaparaant. Pour 85 h 75 partiaa da 
solida & granules, una quantity da liquida da 15 & 25 partiaa en poida 
parn^t d'obtanir daa granulda dont au moina 95 % ont una dicsnaion 
conpriaa antra 0,2 et 2 rsa. La tailla moyanna daa granules varie dana 
lo mdine eana que la quantity da liquida d'humidification. 

La granulation proprectant dita du mSlanga humide peut dtre 
r^aliada auivant I'una quelconqua das techniques et apparaila da granu* 
lation bian cohnus da I'hoisse du rattier (cf . par axen^^le l*ouvraga de 
P,3. SfffiRRINGTON at R. OLIVER intitule ^Granulation", 6d. tCYDEW 1981), 
h I'exceptim da I'atomisation en raison da I'iofiortante quantity d*eau 
h dli£Binar« 

Lea granulda humidaa ainai obtanua sont ensuite sdchSa par 
tout moyan connu, en veillant toutefois h ca qua la ten^iSrature daa 
granules au coura du s^chage rasta inf drieure h la terapdrature da fusion 
ou da ramolliaaaotsnt daa conatituants das granules pour ^viter una r^ag« 
glon^ration irr^varaible daa particules ^l^mantairaa ou una inactivation 
par plastif ication das tensio-aotif a ^vantuallemant prdsenta dana laa 
granules. 
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tss grenul^s eecs puuvent ^usntuellecnent Stre callbrds 
par tamiaagst partias en dshora de la plage da gz^anulomdtria 
retenue pouvant Stia recyoldes dans las cp^^ations ult^rieurea* 

Las granuliSa aelon 1' invention pr^sentant une bonne 
5 r^aistanca m^caniqua h sec avac une. raise hops pouaai^ree totale* 

Leur cculabilit^ ainai qua leur density appairento^ (SlavSe at stable t 
perffiattent un doaage voluio^xique reps^oductibloo Par aisnple tndlange 
avec I'eaUy ila donnent una auapanaion hoEitag&ne at stable de particulea 
dont las dieensions sont celles du aolide divisS avent granulation. 

10 Pour Svalusr lea prcpriStSa daa granules salon 1' invention, 

on a utilise laa tests auiventa s 

- Repartition Qranuloa^triqua s On fait peaaar las granulSa aaca 
aur un acsiilaga de 7 tasois AFftSOR x 11 --501 oyant una ouverture de 
(raillaa da 0,200 $ 0,31S ; 0,500 ; O98OO $ 1 ; 1,6 at 2 caa en dnottant 

15 Idg^rament lea granules sur la plus groa tacaia* flpr^a tamisage, on 

pfesa chaquG fraction pour cbtanir la r^pai^iticn granulois^riqua. Laa 
fractions con^riaes antra 0,315 et I96 sent ensuito raasenftildes 
et mdlangdea pcur lea aoumsttra eu» testa quolitatifa auivante 

- Banaitd aoparenta t Catta caract^istiqua aat dStartninSa en peeant 
20 100 fld da granule dana una i^rotivatte gra^JutSa^ renvilie eana tassenent. 

- Conaiatance s On appr^cia catta oaract^riatique aii^lement at 
rapidaeiant en d^poaant quelquea granul^a dana la ereux da la main et 
en esaayant da lea ^craaer avec 1' angle. Lao granules sont dits 
"friables** s'ils se tranaforsssnt en poudra. Ila sont dita "dura** 

25 dans la caa contraira. 

- Vitesse de d^itaoe i On intxroduit 5 g de granules dana una ^rou- 
vette k boucbon contsnant 100 nil d'eau. On laiase mouiller pendant una 
minute, puis retourna 30 fois I'Sprouvatto at verse son contenu sur 
un taiais AFNOR x 11-501 da 40 ^ d'ouvertura da maille. ^tbQ aiiapla 

30 ^cuttaga (aane lavar) et s^cbaga ^ I'dtuve, on p^se la rdaidu at 

calcule le pourcentags en poids de granules rast^s sur le tamia (refua)^ 
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Lea rdsultate sont Intdreasants si ca rafua eat Inf drieur k 20 

Loa axamplaa auivantSy dana leequala lea partlaa at pour- 
cantagaa indlqufe aont exprimda an poldsy illuatrant .l* invention aana 
la limit er« Coma cq)olyGn6re d* anhydride saldXqua at da di-iaobutyl&na 
5 (aal da . aodiura} » on a utilia^ le produit commascialiad par la aoci^td 
SqproaDie sous le nom da SOPROPCSII T 36 qui as prSaanta soua forma d*una 
potidra blanoha.& 90 % da otati&raa a&ohea at poaa&de lea caractteiatiquaa 
auivantea : 

• Rapport imxlairo : anhydride maldtqua/di-iaobutyl&ne 1 

10 • Viacoaitd intrins&que en aolution aquauae h 0,1 H 

da t9aCl d'apr^a la loi da Staudinger « 0,16 dl/g 

EXEWPLE 1 

A I'aida d'un broyaur h jet d'airt on brpia h aao una 
Sinazine technique (97 % da puratd) juaqu'^ l*obtantion d'una poudra 

15 dont lea partieulaa ont un dian&tra moyan da 5 & 7 fuSf le taux da 

particulea da dianbtre aupdrieur ^ 40 pe dtant iinfdrieur h 0»2 %» On 
introduit enauite 200 g da cette poudre dana la bol d'tm mfilangeur- 
grantilateur du type ftOiIENTA RULTIXER at 15 g da liant SOPROPQN T 36. 
On mdlanga & aec pendant deux minutes ^ puis ajoute rapidanant 51 g 

20 d*eau at maintient aoua agitation en dfoolmatant^ ai nteaaaairay lee 
paroia du bol* Apr^a 6 minutea et demie d'afiitetiony la granulation 
eat terminda et on a^che lea granul^a humidaa dans un sMtaur h air 
h 80°C pendant 30 minutea. 

Lea granul^a harbicidaa ainai obtenua ont una teneur en 
25 mati^re active da 90 ^ at un axtrait sec & 105>>C de 98,5 D*autraa 
caractdristiquaa sont indiqudaa dana la tableau auivant dana lequal 
aont nentionn^a auaait h tit re ccKnparatif , lea result ats obtenua 
lorac^'on ranplace le liant aalon 1* invention par la mfima quantity 
d'autrea lianta du oommarcey h savoir t 
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- un poly onttensat de in^thylvinyl^thar et d' anhydride maldlque avac 
un dagrd da polymteisatlon d' environ 1600 (Gantraz AN 119 de la 
aocidtd G.A.F.) 

un polyacrylate de sodium (Diaperaant HB de la adoidt^ SOPROSQIE) 
5 - una polyvinylpyrrolidone (PVP K 30 de la aoci^td G.A.F,) 

- un ael de sodium d'acide polycarboxylique (Tamol 5C 9433 da la 
aocidt^ B.A.S.r.) 

- un polyadthacrylate (Aery Iron A06 de la soci^td PROTCX) 

- una association d'acidaa carbo:cyliquea de formula gdn^ale HD^C* 
10 (CH2)^-C02H conprenant au plua 33 % d'acide adipique (n = 4)^ au 

plus 45 % d'acide gluterique (n = 3) at au plus 31 % d'acide sucoi- 
niqus ( n e 2)9 coiasarcialisde par BeAoSeF. sous le nom Sokoloi DCS. 

- un polycmdeneat de mdthylvinyl^ther et d* anhydride oal^Ique sous 
forme de sel dieodiqua aveo un degrd de polysi^risation de 300 & 330 

15 (Sokolan GP2 de la eooidtd B.A.S.FO- 



Liant 


quantity 
d'eau da 
gss&iLation 


Durte de 
gsEnuQlGftiion 
(en ni* 
nutea) 


GranulO" 
mJtrie 

(0,315* 
1,6 ran) 


Conais- 
tance 


0»isitd 
Apparente 


Vitesse ds 
daitage 
(sbAjs apo&a 
1 Bin.) 


Sopropon T 36 


51 g 


6,5 


91o7 % 


dure 


0,51 


356 


Gantraz AN 119 


99 g 


10 


68,2 % 


dure 


0,36 


25 % 


Dispsrsant KB 


87 g 


11,25 


82,7 % 


friable 


0,46 


93 % 


PVP K30 


50 g 


4 


83,5 % 


dura 


0,45 


80 % 


Tamol SC 9433 


51 g 


3,25 


83,2 % 


friable 


0,56 


4 % 


Acrylron A06 


73 g 


9,5 


37,9 % 


friable 


0,51 


91 % 


Sokolan DCS 


57 g 


9 


49,2 % 


dure 


0,52 


99 % 


Sokolan CP2 


80 g 


10,5 


71,5 % 


friable 


0,48 . 


95 % 
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Seul 1 Ilant salon 1* invention permat d*obtenir> avec un 
miniiBUiD d'eauv das granulds dsnes , dura at facilet^nt ddlitables dans 
I'eau* 

EXEPyu: 2 

5 On opdsa eossce t l'8»efq»l© 1 & partir da 200 g d'Atrazine 

technique (S)7 % da pui^et^), 15^5 g do Scp^opon T36 et 48 g d'®eu« La 
grenulaticn prend pleco on 8 eiinutes, hpvbQ s^ohage en ^uva & lOOoc 
pendant 4 heuTO3» cn cbtlont dee gjpanulSs harbicidssy ds ceneistance 
dure 9 prdsantant les ca^ctSriatiquee suivantos t 



10 - Tenaur on fnati^ra active a**.*... «.•,«»•».,.« 90 % 

" Cxtrait 80C h 105«C o.oo.. 98^1 % 

Granulon^tria (antra 0{,315 et 1^6 msi) 94{^7 ^ 

- Oeneit^ apparantG •«.»o.«»o^<,.o «•« 0,49 

- Vitesse da ddlitags (refus apr&s una aimite) 0,9 % 



15 EXEnPLE 3 

On op&re comm & I'exsfipls 1 avec 1* herbicide const itu^ 
par Xo diaaiino>2,4 chloro«-6 ledthylthio-S pyrimidina* Pour 185 g de 
poudre broyde» on utiUea 30 g ds liant Sopropcm T36 et on granule en 
9 minutes aveo 70 g d*eau« l^rde sdchage h SO^C pendant 40 mlhutea en 
20 s^cheur 5 air* cn obtient des granulSa de conaietance dure 9 pr^sentant 
los caroctdristiques suivantea : 



- Teneur en matidre active o****«.«««^ 86 % 

- Extrait sec & 105»C 97,8 

- GranulomStrie (entre 0,315 et 1,6 tani) 84,2^ 

25 - Density epparente • • «•!>•.• 0,59 

- Uitesse de d^litags (refus apr^s une Ddnute) • 1,8 J& 



EXEBPLE 4 

On cpdre comms h l^exeaple 1 avec la RsSma herbicide qu'H 
I'exemple 3» Pcur 200 g de poudre broy^e, on utilise 15 g de Sopropon T36 
30 et 3,25 g d'un alkylnaphtal&nesulf onate de sodium (diepersant 800627 de 
la sociitd PCUK) que I'on introduit en jnSme ten^a qua la liant* On 
humidifie avec 63 g d'eau. La granulation prend place en 5 minutes. On 
sdche h 50 °C pendant 40 minutes dans un s^chsur & air. 
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Les granule ainsi obtenusp ds oneistance durS} pr^santent 



les caractdristiques sulvantes s 

- Teneur en mati&ra active * 91,6^ 

- Cxtralt 88C b 105®C , 97,7 jg 

5 - Granulom^trie (antra 0^315 at 1,6 mm) 90p6 % 

- Density apparsnte o,o 0,54 

- Uitesao da d^lltaga (rafua apvtQ uns Qlnuto) 7 % 



EXEKPLE 5 

On broia coErjus t I'exsmpls 1 un nadlangs do 54 partiaa da 
10 TerbutryrtSf 60,6 parties de ^JSburon at 9^4 parties de silica prScipitda. 
On placa cnauito 144 3 do la poudi^s ainsi cbtenua, 26 q d'Argirec 
(argils kaolinique coRSKsrciGlis^ par 1q soei^tS 6LANC5 MINERAUX OE PARIS) 
at 45 Q da 3:^rapon T36 dans le bol d*un Q^angeur-granulateur ROUEtDTA 
nULTIXER at granule en 12 minutes avsc 75 g d*sau. On a&che las granule 
IS ainei forrada dana un steheur & air h 30^ pendant 55 minutes. 

Lee granules obtenua ont una consistance dure et prdesntent 



les caract^riotiquoa euivantes s 

• Teneur en tuatiires actives (Terbutryn© + Ndburon) ..o 62,5 % 

- Extrait sec h lOS^C 98 % 

20 ^ GranuloDidtrie (entre 0,315 et 1,6 msi) «««.o.,o..» 69 % 

- Density apparente ••••• » ••••<>••• 0,60 

- Vitesse ds d^itege (rafus apr^s una minuto) 11,9 % 



EXEPfflLE S 

On broie coissis dans I'axer^le S un nsdlange da 54 parties de 
25 Terbutryne, 80,6 parties de NSburcn et 9^4 pertiss de silics prSoipit^o 
On introduit 144 g de la poudre fine ainsi obtenue^ 56 g d'Argirec 
(argils kaolinique cofio-^rcialis^s par la soci^t^ BLANCS MINERAUX DE PARIS) 
st 10,7 g ds liant Sopropon T36 dans Is bol d'un Q^angGur»granulateur 
ROtilEWTA PiULTIXER. Aprfes Ridlangeage k sec pendant 2 minutes, on huraidifie 
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en ajoutant tine a lutlon de 4,3 g d'un al ool gras 6thoxyU (Sunaptol OP 
conroercialisd par la socl^td PCUK) dans 46 g d'eau et maintient aous 
agitation pendant 4 minutes* Apr^s s^chage & ZQ^C pendant 55 minutes 
dans un sdcheur ^ aitp lea granules obtanusf de consiatance durat 



pxdsentent lea caractdristiquaa suivantes : 

- Teneur en natives actives (Terbutryne -fi- Neuron) 62,7 % 

- Cxtrait aec h MSS^C ....« 98,5 % 

- Granulom^trie (entre 0,315 et 1,6 mm) 68 % 

- Oeneitd apparente • 0,63 

- Vitesec de d^litage (refus aprda una minute) 8 % 



EXEWLE 7 

A I'aide d'un broyeur & Jet d'air, on broie & see un m^angs 
de 97 pertiee de Neuron technique et 3 parties d'Aeroail R 972 (eilice 
pyrogdnde de la eoci^td OEGUSSA) jusqu'^ I'obtention d*une poudre fine 
(diambtre moyen : 5-7 pm). On introduit 200 g de cette poudre et 8,6 g 
de liaht Sopropon T36 dans le bol d*un m^langeur^granulateur ROtifCI^TA 
flULTIXER. Aprba mdlangaage b sec pendant deux minutes, on humidif ie en 
ajoutant una solution/dispersion de 6,6 g d'Cr&CALIX PLURONIC P 105 
(un condensat d'oxyde d'^hylbne sur propylbnaglycol comBsrcialiaS par 
la aocidtd PCUK ; pour cent age d'oxyde d'^thylbne : 50-55 %) dana 43 g 
d'eau et maintient soua agitaticm pendant 6 minutea en ddcolmatant, 
si n^cessaire, les parole du bol« Lee granules N^nldsa formes eont 
eneuite a^cMs b 30"C pendant 55 minutes dana un ateheur b air. 

On cAtient ainsi dea granules, de consiatance dure, pr^sen- 



tant lee caract^rletlque'e auivantes : 

- Teneur en matibre active 89,3 % 

- Extrait aec b 105«C «. 98,5 % 

- Granulondtrie (entre 0,315 et 1,6 mm) 94 % 

« Deneitd apparente • 0,51 

« Vitesse de ddlltage (refus aprbs une minute) 8 % 
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EXEHPLE 8 

On opbre comma h I'exen^le 1 avec un m^anga 50/50 da 
Simazine at d'Arainotriazola. Pour 200 g ds poudrat on utillsa 12 g 
de liant Sopropon T36| 3 g da diaparsant TAROL NNO (un alkylnaphtaldna- 
sulfonate alcalin da la socidtd B,A«5.F«) at 23 g d'eau* Aprda 10 mlnutea 
at damia d'agltation, on a^cha & 35^C pendant 50 mlnutea dana un edchaur 
h air. 

Lea granul^a alnai obtenu3« de conaletahca dure, present ent 
lea caract^riatiquaa euivantaa t 

- Teneur en matl&rea actlvea (Simazine Aminotriazole) 

- Extrait aac ^ 105«C o 

^ GranulomStrie (antra 0,315 at 1,6 ctm) 

- Density apparente 

- Viteaee de d^litage (refue aprda una rainuta) o*.««.o« 

EXEWPLE 9 

On in jecte 24,2 partiea de Pentadioidthalin fondu aur 
9,45 partiaa de C^caail GA (eilieats da calcium commeroialiad par la 
aooidti CECA), puia on ajouta 105,85 partiaa de Neuron, 10,5 partiee 
da ailice pr^cipit^a et 7,5 partiea d'une preparation composda de 
Remcopal 273 abaoxti aur silica pr^cipit^ dana la propartion l/l . 
Le Remcopal 273 eat un poly^thoxy^thar d^alcoola gras, liquide, commer- 
cialied par la aoci^t^ GERtAND« L'enaendila da ce melange eat alora 
broy6 au broyeur & martaaux, puia au broyaur ^ jet d*air. 

Dana la bol d'un mSlangeur*^ranulateur ROtilENTA raA.TIXER 
on introduit 157,5 g du melange broyS, 45 g d'Argirac, 10 g da Sopropon 
T36 et 2,2 g d'Arkopon T (tenalo-actif commercialism par la eociSte 
HOECHST et contenant environ 64 ^ du ael aodiqua da mSthyltaurida 
d'oldyle). Apr^a m^langaaga h aac pendant 2 minutea, on humidifie avac 
54 g d'aau et maintiant aoua agitation pendant 4 roinutea. Aprda adchaga 
^ 30^0 pendant 55 minutea en s^cheur h air, les granul^a obtenua, de 
consistence dure, prdsantent lea caractdristiquas suivantaa-: 



91,6 % 
98,4 % 
94,8 % 

0,60 
11 % 
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Teneur en mati^res actives ( Pentad imdthal in -f Ndburon) 60,7 % 

- Cxtrait sac & lOSoC 97,5 % 

- Gramiloodtrle (antra 0,315 et 1,6 m) 62,7 % 

- Denaitd opparente • « •«.• 0,62 

- Vitasae da d^litaga (refua apr^s una minute) • • 14 % 



EXEPPIE 10 

A l*aide d'un broyau? & (sartaaux on concaaaa un tndlanga 
conpoa^ da 91 partias da aoufra brut at 1 partia da silica pr^oipitSa 
da fagon h obtenir un solida dont la grenulossStria eat totalaisent 
infdrieura & 2 mm* 

On op&r® enauite comma k I'exenple 1 an utilioant, pour 
200 g de poudra, 15,2 g da Sopropon T36, 2,2 g da Tamal mO et 35 g 
d*aau* Aprde 4 minutaa d'agitation, on s^ha en ituva k 35^0 pendant 
24 heures. 

Lea granules f ongioidaa ainai obtenua ont una consiatanea 
dure et pr^aentant lee caract^riatiii^Ba suivantea s 



Teneur en mati^ra active • r»*.».»««* 91 % 

- Cxtrait aec h 105°C 98,5 % 

- Granulomdtria (entre 0,315 et 1,6 tran) 92 . % 

- Oansit^ apparente 0,74 

- Vitesse da dtflitaga (refus aprds una minute) 3,5 % 



EXEWPLE 11 

On op&re comme h l^exenple 1 h partir de 200 g de Carbenda-* 
zina techniqua (95 % de puret^), 8 g d'Argirec, 15 g da Sopropon T36 
et 34 g d*eau. La granulation prand place an 10 minutes. Apr^e e^chage 
an dtuve k 50^C pendant 7 haurea, lea granulda fongicides ainai obtenua 
ont una consiatanea dure et pr^eentent las caractSristiquas auivantes : 
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- Taneur en mati&re active • 85 % 

- Extrait sec h lOSoC 98,2 % 

- Gtanulondtrle (antra 0,315 at 1,6 ihb) 92,7 % 

- Density apparanta o 0,51 

S • Uiteaaa da d^litage (rafua apr&a une minute) ••»« 0,2^ 



EXEPIPLE 12 

On cp&re ooctme^ l*exGinplQ 1 ^ partlr da 200 g da Folpal 
technique (91,5 % da puratd), 10,75 9 do Sop?opon T36 at 47,3 g d'una 
solution/dispersion aquausa h 9 % 6u tsnsio*actif Bayccpon AS (acida 
10 dod^cylbenz&nesulfo7)ique conmercialisiS pax la aoci^t^ GERLAND)* La 
granulaticffi prend place en 5 mimites. ^pvbm a^chage & SO^C pendant 
50 minutes en a^heur h air, las granules fcngicidea obtanus, da con^ 
siatance dursy prSaentant lea cardctSriatiqusa suivantea : 



- Taneur en roati&re active «••• • 05 % 

15 - Extrait sec a 105«C o 98,3 % 

- GranulociStrie (entre 0,315 et 1,6 mes) 72 % 

- Oanaitd apparento • • 0,76 

Viteaae da ddlitega (rafua apr^a una rainuto) •••••••• 8,2 % 



EXEWLE 13 

20 Dana la bol d*un ra^langeur-granulataur ROhlENTA nULTIXER, 

on introduit 2CN) g d'oxychlarure da cuivro (tsneur oiinimale en cuivra : 
57 ^), 8 g d'Argirec, 15,9 ig de Sopropon T36 et 3,2 g de JaxtteH NNO. 
fitpxbB m^langeaga ^ sec pendant 2 isiinutaa, on humidifie avec 46 g d'eau, 
naintient sous agitation pendant 2 minutes ot demie, puia s&che lea 

25 granules formes h SQ^C pendant 45 minutea en s^heur ^ airo 

Lea granules fongicides ainsi c^tanus ont una consistanca 
dure et pr^sentent les caract^ristiquss suiventea s 
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- Teneur en m8ti6re actlv , as Jj 

• Cxtrait eec & 105«>C , , 97^9 

- Granulom^trle (entre 0,315 at 1,6 m) ^ 69 % 

- Denaitd apparante , 1^16 

5 - Vlteaaa da d^itaga (refus sprba una minute) 7,3 % 



L'oxyohlorure de cuivra se priSsentant sous una forma 
auffleamnent fine, 11 n'est pee ndceaaaire do la broysr avant I'ep^ra- 
tion de granulation • 

EXEMPLE 14 

On opdra comma d I'axanple 1 6 partir da 200 g d * oxyquinol^ata 
da cuivra technique (98 % da puratd), 15 g da Soptopon T36 at 45 g d'emi. 
La granulation prend place en 9 mimitaa et danie. Aprde adchaga h 50^0 
pendant 50 minutea an e^chaur k air, lea granulde fongicidaa obtenue, 
da conaietance duire, prdaentent lea caract^rietiquea euivantee t 



15 - Teneur en mati%re active 91 % 

- Extrait eec h 105"C ♦•••o. 97^3 % 

- Granulomdtrie (entra 0,315 at 1,6 imi) 78,1 % 

- Density apparente ••••••••• ; *••••..*«,. 0,67 

- Vitaaae da ddlitage (refua apri^a una minuts) • 2,5 ^ 



20 EXEWPLE 15 

On op&re ccnnme t I'exenple 1 h partir da 200 g da Captane 
technique (92 ^ de puretd), 6 g d*Argirec, 15,5 g de Sopropon T36 et 
46 g d'eau. La granulation prend place en environ 8 minutea. On adche 
en ^tuve h ZS^C pendant 22 heurea. 

2H Lea granulda obtenue prdaentent lea caractdriatiquaa 

euivantea s 

- Teneur en matifere active 83 % 

- Extrait sec h 105»C ...» , 97,1 
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^ GranulomStrie (entra 0,315 et 1,6 imn) 92,2 % 

- Density apparente • 0,62 

- Vitesse de d^itage (refus apr&s una minute) 6,8 % 

EXEWPLE 16 

On opdre conne ^ l*exemple 1 & partir d*un mdlange cons* 
titud de 90,5 parties de Lindane k 99,5 % minionja de Gamma HCH et de 
2,5 parties d'Argirec. Pour 200 g de oe rndXenge, on utilise 15 g de 
Sopropon T36 et 35 g d'eau. La granulation prend plaee en environ 
5 roinutee. Apr^s e^Hage en ^uve & 35^0 pendant 24 heures, lea granules 
Insect icidee obtenus, de consistence dura, pr^entent les oaraotdris- 



tlquee euivantee : 

« Teneur en «ati&re active •••»»••• 90 % 

^ Cxtrait eec h 105«>C «... 97,5 % 

- GranuloiRdtria (entre 0,315 et 1,6 m) • «. 94,1 % 

- Deneitd apparente • 0,83 

- Vitesse de d^itage (refue apr&a une minute) ••••« 6,8 j£ 



EXEWPLE 17 

A I'aide d*un broyeur h jet d^air, on brole un mdlange 
destind au traitement dee eemsnces de c^r^eles et conetitud de 25,2 
perties de Lindane, 25,2 parties d'snthraquinone, 15,2 parties d'oxy* 
qulnol^ate de cuivre, 15 parties d^cccyde de fer KC 070 (teneur mlni~ 
male en oxyde de fer III s 80 %f comoiaroialied par COr Chimie) et 
2 parties dtt colorant Orange ^facide OR poudre* On introduit 180 g 
du melange broyd, 20 g d'Argirec, 15,2 g de Sopropon T36 et 2,2 g de 
Tamol NNO dans le bol d'un mdlang3ur->grenulateur ROblENTA PtULTIXER. 
Aprds mdlangeage k sec pendant 2 cilnutes, on humidifis avec 35 g d*eau 
et maintient sous agitation pendant 4 minutes, puis on s^che lee gra- 
nules ainsi obtenus en ^tuve & 35^C pendant 18 heuras* 

On obtient finalement des granules, de consistence dure, 
pr^sentiant les caract^ristiques suivantes t 
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- Tenaur en mati^re actives (Lindane, Anthraquinone » 



Oxynate da culvce) * 65 % 

- Extrait aec & lOSoc 97 % 

- GranulomStrie (entre 0,315 at 1p6Kaa) 90,3 % 

5 - Density apparente • d««o » ».« 0,62 

- Uitesse de d^itage (cefue apr&a una cilnute) 12,1 % 



EXEPPLE IB 

On op^re comaa b I'exefRplo 17 it partir d'un radlange cons* 
titu^ d0 13 parties de Lindane, 13 pavties d'onth^aquinona, 7,7 parties 

10 d ' oxyquinolSata da cuivre, 26p3 parties d*CndoauXfan, 10 parties d'oxyde 
de far, 1 partie du colorant Orange Sulfacida 3R poudre et 22 parties 
d'Omyalite 90 (carbonate da oaloiua ooisiEarciQliaS par la aoci^td ORYA}* 
Touteffiis, avant do le broyer au jet d'air, le oiilenga eat pr^alablensnt 
concassS dans un broyeur ft eiarteaux. Pour la granulation de 200 g du 

15 melange pr^cddent finement broyd, on op^re comma dans lea eKOcqilea 
pr^^dents avec 12 g da liant Sc^rc^on T36 en buRiidifient avec une 
solution da 3 g da Sunaptol OP dans 38 g d'eau. La granulation prend 
place en environ 5 lainutea ; on e&che lea granules hurnides ft 30oc 
pendant 55 minutee dans un a^cheur ft air* 

20 On dbtient ainei das granules, de conaistance dure, prSsen- 

tant les caractdristiques auivantes : 

* Teneur en matifirae ectivee (Lindane, Endoaulfan, 



Anthraquinone, oxynate da cuivre) 60 % 

- Extrait aec ft 10S»C 97 % 

25 • Granulomdtrie (entre 0,315 et 1,6 im) 85,6 % 

- OanaitS apparonte •♦•••••••••o « • «• 0,86 

» Vitesse de ddlitage (refus aprfts une minute) • 19 % 



Ces granules dane lesquela sent presents deux insecticides, 
un fongicida et un agent r^ulsif vi3-»^-via das corbaaux, psuvant Stre 
30 utilis^a pour le traitemant das semencea de cSr^alaa ft la dose da 400 g 
par quintal da ssmancas. 
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EXEPPLE 19 

On broie un tn^ange de 90,7 parties d'Atrazine & 97 ^ de 
puratd et 7«3 parties de Soprc^on T36 dans un broysur d marteaux du 
type rORPLEX avecp comrae sdlecteury una grille*rape ds 0,3 nan d*ouver-> 
5 ture* On introduit 12 kg da la poudra ainai obtenus dsns un indlangeur 
du type LODIGE FA 50 muni d'un Smotteur & couteaux et d'une tubulure 
d 'injection da liquida svac una buse de 1,6 asm* On n@t en marche les 
sees ds m^lenge et l'(Seiatteur9 raSlanga li sac pendant una minute, puis 
injecte en 2 minutes 2,58 kg de liquids da granulation constituS da 
ia 15 parties d^aau et 1 partia da Solut^no DZ (glycol raodifi^ & propriStSs 
dleparsantaa, commGrsialiaS par la scciStS PCUX)e 

La granulation eat obtenue en 5 eiinutea ; la tenfi^rature du 
siilanga, initialemant de 16<>C, a'Sl^ua & 26°C en fin ds granulation. 
Aprfes adchaga en 6tuve & 1(^°C pondant 2 heurae, lea granules obtenus 
15 ont une conaiataesce dura at prdsentont les caractiriatiquas auivantea s 



- Tenaur en roati^re active «o.«««o •••o««*«« • 88,5 % 

- Cxtrait aec & lOS^C * 96,5 % 

- GramilomStria (antra 0,8 at 1,6 mi) 67 ^ 

- Oenaitd apparante .*«*««o ••••o 0,56 

20 - Vitasea de dSlitoge (refus aprda una minute) 9,1 % 



EXEMPLC 20 

On broie cosnasa & I'exetit^le 19 un melange de 88 parties 
d*Atraziney 7,7 parties da Soprqion T36 at 4,3 partiea d'Argirec* 

L*hus)idification at la granulation sent effectutea dans un 
25 m^langeur du type Turbosph&re ^ double snveloppe de la soci^td nORITZ, 
ayant una capacity utile de 10 litres et muni d'un ^rnotteur et d'une 
turbine suppl^mentaire de melange* On y charge 2,5 kg de poudre broy^s 
et, aprds avoir rdgl§ la vitease d' agitation & 460 toura/min, on 
introduit en 15 aecondea 525 g d'un liquida conatitu^ de 2,5 partiea 
30 de Solut&na OZ et 35 parties d'aauo La granulation aat obtenua en troia 
minutes et damie* On r^duit la Vitesse d'agitation ^ 60 tours/min et 
s^che sous vide pendant 30 minutes, la teGq)Srature de I'huile dans la 
double envsloppe Stant de 1D5°C* 
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On obtient ainsi des granules » de conaistanoe dur » pr^asn- 
tant lea catact^riatiquas auivantea s 



- Teneur en matidre active , B4 % 

- Cxtrait sac & IOSbC 97 % 

5 - Granulomdtrie (antra 0»315 at 1^6 mi) •••••*» 61 % 

- Oanaltd apparente .0,58 

- Viteaae da d^itage (refus apr&a tme ninuta) 1,8 



On broie un melange da 93 partiea de Simazine h 97 % 6® 
10 puratd at 7 partlaa da liant Sopropon T36 dana un broyeur h martaaux 
type Forplex aveOf comma a^lecteury una griUa-rapa da 0,3 mm d'ouvar- 
ture. On introduit 12 kg da la poudre ainei obtanua dana un m^angaur 
typa Lodiga FnsO mini d*iin ^motteur & oouteaux at d*una tubulura d'in«* 
J action da liquida avac una busa de I96 mm. On. mat an marcha laa eooa 
15 de m^langa at I'^otteur^ melange & see pendant una mlnutOf puis injecte 
an 2 minutea 2,220 kg d'eau at melange pendant 5 minutes* En fin da 
mdlanga, la poudra humide obtanua eet extrud^a dana un apparail 
Alaxandaruark typa GA 65 (yitaaaa t rap&re 1, matrica da dlacn^tre 
d* orifice 1,5 mm, avacooutaau raclaur). Laa bStonnata obtanu^ aont 
20 sdch^a h 80'C pendant 40 minutea dane un sfohaur ^ air ; da conaiatance 
dura ils prdsentent lee caractdriatiquaa suivantea : 



* Teneur en matidre ective 90 % 

- Extrait eec d 105«C 98,9 % 

« Diandtre das batonneta ^•.••••o*.*. 1,5 mm 

25 * Longueur dee batonneta •••• • « 1 d 6 mm 

- Density apparente ^. 0,48 

- Vitesse de ddlitage (refus apr^a una minuta) 7,6 % 
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R£VCNOICATIONS 



U Granules de substances solidss & activity phytophatmaceutiqua, 

caractdria^s an ca qii'lla contlennant da 60 & 95 en poida da inatl6re 
active et de 3 & 25 ]K en poida d'un copolycn&re d' anhydride mal^Xqua at 
S de di-i8obutyl6ne eoua forme de ael alcalin ou d' ammonium. 

2. Granules salon la revendication 1* caractteia^s en ce qu*ils 
contiennent en outre Juaqu'd 1 % en poide d*un diaper eant, da prdf^nce 
entra 2 et 4 ]i. 

3. Granules aelon la revendication 1 ou 2, caract^ria^a en ce 
10 qu*ila contiennent juaqu^ft 25 % en poide de produite atixiliairee et/ou 

jusqu'^ ZS % m poida da chargee inertea« 

4. Granules aelon la revendication 1* 2 ou 3f caracttfriete 
en ce que le rapport molaire : anhydride mal^que/di-iaobutyl^na du 
copolyodre eet voiain de 1» 

15 5. Procddd de granulation do aubatances eolidea & activitd 

phytQpharmaceutiquet earact^riad en ce qu'on utilise comae liant un 
cGpolym&re d' anhydride naldXque et de di-iecbutyltee eoue forme de 
ael alcalin ou d'anmioniun. 
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The present invention concerns the preparation of granules that 
break up quickly and completely in water from finely divided solid 
substances that do not spontaneously disperse in water, in particular 
from substances that exhibit phytopharmaceutical activity. 

In order to reduce the disadvantages of current types that are in 
the form of powder that may be moistened or aqueous dispersions {use of 
inert mineral loads of water and antigel; storage instability; pollution 
by the formation of dust or by flow; losses from the packaging; etc.), 
solid substances with phytopharmaceutical activity have already been 
proposed that are in the form of granules that may be prepared in 
accordance with different processes, among which it is possible to more 
specifically cite: 

spray, which consists of preparing an aqueous dispersion 
consisting of the solid substance, a binder, and various additives, then 
drying this liquid that may be pumped and dispersed in drops in a 
sprayer; 

conglomeration, which consists of incorporating the solid 
substance with mineral loads with various additives and often a binder, 
then humidifying this composition and extruding or mixing it in order to 
obtain granules. 

The spraying process generally leads to small drops with an average 
diameter of less than 500 fxm, with a large part being under 200 jum. 
Although their active matter content is relatively high, the apparent 
density of the granules obtained remains weak and the drying cost is 

^Numbers in the margin indicate pagination in the foreign text. 



high, since it: is necessary to eliminate 25 to 40 parts of water per 75 
to 60 parts of dried material; on the other hand, the small size does 
not allow for complete elimination of dust. 

The consistency, the apparent density, the size, and the 
redispersion in water of the granules obtained by conglomeration are 
variable and depend on the mineral load content, the amount of liquid 
used for moistening, and the extrusion or mixing conditions. 

In the Japanese patent published on January 18, 1973 (no. 1501/73), 
a process is described for the preparation of solid substance granules 
with phytopharmaceutical activity that consists of incorporating a 
mixture of active material and a mineral load with a hydrosoluble or 
hydrodispersable polymer that at base is an unsaturated carboxylic acid 
such as maleic acid or a copolymer of such an acid with a comonomer such 
as vinyl acetate or styrene, moistening with 5 to 30% water in 
comparison with the weight of the dry mixture, and granulating in a drum 
granulator or by extrusion. A major disadvantage of this process resides 
in the fact that it uses a large quantity of mineral loads (60 to 98% in 
comparison with the weight of the granules where the active material 
content does not exceed 3 0%) , which increases the usage doses and 
considerably strains the recovery cost and the transportation expenses 
of phytopharmaceutical specialty substances. 

For economic and practical reasons, granules are sought where the 
active material content is as high as possible, but which nevertheless 
dissolves easily in water and gives a homogenous and stable suspension 
of the particles, where the dimensions are those of the divided solid 
before granulation. This objective is not easy to attain since the 



mineral loads, which contrary to the active material to be granulated 
exhibit good ability to disperse spontaneously in water and play the 
role of a diluent for other solid material by limiting their inter- 
particular physical cohesion, facilitate dispersion in water by their 
presence of the solid material that may not be dispersed spontaneously 
in water. 

The requestor has now found that, whatever active material is to be 
granulated, it is possible to achieve this result if a maleic anhydride 
and di-isobutylene co pol ymer Is. used as ^^^binder in the form of a n 
alkaline or ammonium salt. It has in fact been noted that such a polymer 
assures the mechanical cohesion of the dry granule without hampering /3 
its redispersion when moistened. Furthermore, the dispersing properties 
of this copolymer are sometimes sufficient so that it is not necessary 
to use a dispersing agent that is specific to the active material to be 
granulated. 

The invention therefore has ^ as its subject^ granules of solid 
substances that have phytopharmaceutical activity, characterized such 
that they contain from 60 to 95% by weight of active material and from 
3 to 25% by weight of a maleic anhydride and di-isobutylene copolymer in 
the form of alkaline or ammonium salt. 

The expression "active material" means here any substance exhibiting 
phytopharmaceutical activity, whether it be an insecticide, acaricide, 
fungicide, herbicide, repellant, or other substance. The granules in 
accordance with the invention may contain a single active material or a 
mixture of substances where the activity may be complementary or of 
different types. 
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As indicated in the preceding, the copolymer in accordance with the 
invention possesses dispersing properties. However, in the case of 
active materials that are particularly difficult to disperse, or where 
for economic reasons it is desirable to avoid the use of a higher 
proportion of the copolymer in accordance with the invention, it is 
recommended that an appropriate dispersing agent also be used. This 
dispersing agent, which may be ionic or nonionic, is preferably chosen 
(in accordance with the active material to be granulated) from among 
those that are used currently in industry in order to prepare powders 
that may be moistened from the same active material. The amount of 
specific dispersing agent compared to the weight of the granules may be 
up to 7% but preferably is between 2 and 4%. 

In addition to the active material, the maleic anhydride/di- 
isobutylene copolymer, and possibly the dispersing agent, the granules 
in accordance with the invention may also contain auxiliary products 
and/or inert loads that are favorable to the application. 

As examples of auxiliary products where the proportion in the gran- 
ules may attain 25% by weight, it is possible to most especially cite: /4 

coloring agents that are either soluble or insoluble in water that 

are meant to color the granules or the treated substrate; 

antifoaming agents meant to avoid the very abundant formation of 

foam in the preparation tanks for the treatment pulp; 

protective agents that allow for stabilizing the active material 

from oxidation, pH variations, and UV radiation; 

support solids such as precipitated silicon dioxides and calcium 
silicates, which allow for the liquid or cereal active material to 
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set in order to allow the dry crushing of a stable powder; 
known products in order to modify the adhesion properties of the 
treatment pulp on the vegetable matter or to facilitate the 
phytopharmaceutical activity. 

Although the objective of the present invention may be to obtain 
granules that have a very high active material content, the granules in 
accordance with the invention may nevertheless contain up to 25% inert 
loads if desired. These loads, which most often are mineral in nature 
and do not interfere with the activity of the other constituents, are 
typically incorporated in order to adjust the active material content so 
that it will be compatible with a simple division of a dose to be used 
for treating agricultural surfaces, for example. The inert loads that 
are commonly used to this end are carbonates, sulfates, silicates, and 
clays . 

The granules in accordance with the invention may be prepared in 
known fashion in the following stages: crushing, humidifying, actual 
granulation, drying, and possibly calibration. 

The solid substance to be granulated, which may be the single 
active material or a mixture with other solid constituents of the gran- 
ules, is first dry crushed with, for example, a jet air crusher until 
fine particles are obtained that have the required dimensions for the 
application, which in the majority of cases corresponds to an average 
diameter of the order of 5 to 7 /jxa and to a percentage of less than 0.2% 
of particles with a diameter greater than 4 0 //m. For raw substances that 
are in the form of more or less fatter compact blocks, this fine crush 
may favorably be preceded by grinding and/or mechanical crushing in 



order to obtain intermediary particles with an average dimension of less 
than 200 //m. In certain cases, the material to be granulated may be 
sufficiently fine to not necessitate any crushing. 

Unless it has already been incorporated into the active material 
before crushing, the copolymer in accordance with the invention is mixed 
with the fine granulated powder, and the mixture is moistened by adding 
water that possibly has a dispersing agent added to it. Per 85 to 75 
parts of granulated solid, a liquid amount of 15 to 25 parts by weight 
allows for one to obtain granules where at least 95% have a dimension of 
between 0.2 and 2 mm. The average size of the granules varies in the 
same way that the amount of moistening liquid does. 

The actual granulation of the moist mixture may be carried out by 
following any from among the known granulation techniques and devices 
(cf., for example, the work of P.J. SHERRINGTON and R. OLIVER entitled 
"Granulation," ed. HEYDEN 1981), with the exception of spray due to the 
large amount of water to be eliminated. 

The moist granules thus obtained are then dried by any known 
method; however, care must be taken to ensure that the temperature of 
the granules during the course of drying remains below the temperature 
of fusion or re-softening of the granules' constituents in order to 
avoid an irreversible conglomeration of the elementary particles or 
inactivation by rendering plastic the surface-active agents that may be 
present in the granules. 

The dry granules may possibly be calibrated by filtering, the /6 

parts outside of the sizing slot capable of being recycled in subsequent 
operations . 
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The granules in accordance with the invention have good dry 
mechanical resistance to total dust output. Their pouring ability as 
well as their apparent density, which is high and stable, allows for 
reproducible measured dosage. By simply mixing with water, the particles 
exhibit a homogenous and stable suspension, with the dimensions being 
those of the divided solid prior to granulation. 

In order to evaluate the properties of the granules in accordance 
with the invention, the following tests were used: 

Size analysis distribution : Dry granules are placed on 7 AFNOR x 
11-501 stacked sieves that have mesh openings of 0.200; 0.315; 
0.500; 0.800; 1; 1.6; and 2 mm by lightly placing the granules on 
the largest sieve. After sieving, each fraction is weighed in order 
to obtain the size analysis distribution. The fractions that are 
between 0.315 and 1.6 mm are then gathered and mixed in order to 
submit them to the following qualitative tests. 

Apparent density : This characteristic is determined by weighing 100 
ml of granules in a graduated measure that is filled without 
compressing . 

Consistency : This characteristic is assessed simply and quickly by 
placing several granules in the hollow of one's hand and trying to 
crush them with a fingernail. The granules are called "crumbly" if 
they become powder. They are called "hard" in the contrary case. 
Cleaving speed : 5 g of granules are introduced into a test tube 
with a rubber stopper that contains 100 ml of water. Moistening is 
allowed to occur for 1 minute; the test tube is then turned over 3 0 
times, and its contents are poured onto an AFNOR x 11-501 sieve 
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with a 40 //m mesh opening. After simple straining (without washing) 
and drying in a sterilizer, the residue is weighed and the 
percentage by weight of the remaining granules on the sieve 
(remainder) is calculated. The results are considered interesting 
if this remainder is less than 20%. 

The following examples, in which the parts and percentages 
indicated are expressed in terms of weight, illustrate but do not limit 
the invention. The maleic anhydride and di-isobutylene copolymer (sodium 
salt) used. is the commercial product SOPROPON T 3 6 sold by Soprosois, 
which is in the form of a white powder of 90% dried matter and having 
the following characteristics: 

Molar ratio: maleic/dibutylene anhydride .... 1 
- Intrinsic viscosity in an aqueous solution at 0.1 N of NaCl in 
accordance with Staudinger^s law 0.16 dl/g 

EXAMPLE 1 

With the help of a jet air crusher, Simazine (97% purity) is 
crushed to the point where a powder is obtained with particles having an 
average diameter of 5 to 7 ixm, the sizes of particles with a diameter 
greater than 40 //m being less than 0.2%. 200 g of this powder are then 
introduced into the bowl of a ROWENTA MULTIXER mixer-granulator and 15 
g of SOPROPON T 36 binder. Dry mixing proceeds for 2 minutes, and then 
51 g of water are added quickly, and agitation is maintained, if 
necessary, by backblowing the walls of the bowl. After agitating for 6J^ 
minutes, the granulation is stopped and the moist granules are dried in 
an air dryer at 80°C for 30 minutes. 

The herbicidal granules thus obtained have an active material 



content of 90% and a dry extract at 105°C of 98.5%. Other 
characteristics are indicated in the following table, in which is also 
mentioned, as a comparative example, the results obtained when the 
binder in accordance with the invention is replaced by the same quantity 
of other commercial binders, namely: 

a methyl vinyl ether and maleic anhydride polycondensate with a 
polymerization degree of around 1600 (Gantrez AN 119 from GAF) 
a sodium polyacrylate (HB dispersant from SOPROSOIE) 
a polyvinylpyrrolidone (PVP K 30 from GAF) 

a sodium salt of polycarboxylic acid (Tamol SC 9433 from BASF) 
a polymethacrylate (Acrylron AD6 from PROTEX) 

an association of carboxylic acids of the general formula 
HO2C— (CH2) n— CO2H consisting of at most 33% adipic acid (n=4) , at most 
45% glutaric acid (n=3) , and at most 31% succinic acid (n=2) 
offered commercially by BASF under the name Sokolan DCS. 
a methyl vinyl ether and maleic anhydride polycondensate in the 
form of a disodic salt with a polymerization degree of 300 to 330 
(Sokolan CP2 from BASF) . 
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Binder 


Amount of 
granulation 
water 


Granulation 

time 
(in minutes) 


Size 
(0.315- 


Consistency 


/apparent. 
Density 


Cleaving 

speed 
(remainder 

after 
1 minute) 


Sopropon T 36 


51 g 


6.5 


91.7% 


hard 


0.51 


3% 


Gantrez AN 119 


99. g 


10 


68.2% 


hard 


0.36 


25% 


HB dispersant 


87 g 


11.25 


82.7% 


crumbly 


0.46 


93% 


PVP K30 


50 g 


4 


83.5% 


hard 


0.45 


80% 


Tamol SC 9433 


51 g 


3.25 


83.2% 


crumbly 


0.56 


4% 


Acrylron AD6 


73 g 


9.5 


37 . 9% 


crumbly 


0.51 


91% 


Sokolan DCS 


57 g 


9 


49.2% 


hard 


0.52 


99% 


Sokolan CP2 


80 g 


10.5 


71.5% 


crumbly 


0.48 


95% 



Only the binder that is in accordance with the invention results, 
with a minimum amount of water, in dense granules that are hard and 
easily broken down in water. 



EXAMPLE 2 

The procedure is as in Example 1 from 200 g of technical Atrazine 
(97% purity), 15.5 g of Sopropon T 36, and 48 g of water. Granulation 
occurs in 8 minutes. After drying in a sterilizer at 100 °C for 4 hours, 
herbicidal granules with a hard consistency are obtained that have the 



following characteristics: 

Content of active material 90 % 

Dry extract at 105°C 98.1% 

Size analysis (between 0.315 and 1.6 mm) 94.7% 

Apparent density 0.49 

Breakdown speed (remainder after 1 minute) 0.9% 

EXAMPLE 3 



The procedure is as in Example 1 with an herbicide consisting of 
diamino-2,4 chloro-6 methylthio-5 pyrimidine. For 185 g of crushed 



powder, 30 g of Sopropon T 3 6 binder are used, and this is granulated 
over 9 minutes with 70 g of water. After drying at 50°C for 40 minutes 
in an air dryer, granules are obtained that have a hard consistency and 



the following characteristics: 

Content of active material 86 % 

Dry extract at 105°C 97.8% 

Size analysis (between 0.315 and 1.6 mm) 84.2% 

Apparent density 0.59 

Breakdown speed (remainder after 1 minute) 1.8% 

EXAMPLE 4 



The procedure is as in Example 1 with the same herbicide from 
Example 3. For 200 g of crushed powder, 15 g of Sopropon T 36 and 3.25 
g of a sodium alkylnaphtalene sulfonate (800827 dispersant from PCUK) 
are used, which are introduced at the same time as the binder. This is 
humidified with 63 g of water. Granulation takes place in 5 minutes. 
This is dried at 50 °C in an air dryer for 4 0 minutes. 

The granules thus obtained have a hard consistency and the follow- /lO 



ing characteristics: 

Content of active material 91.6% 

Dry extract at 105°C 97.7% 

Size analysis (between 0.315 and 1.6 mm) 90.6% 

Apparent density 0.54 

Breakdown speed (remainder after 1 minute) 7 % 

EXAMPLE 5 



As in Example 1, a mixture of 54 parts of Terbutryne, 80.6 parts of 
Neburon, and 9.4 parts of silicon dioxide precipitate is crushed. Then 
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144 g of the powder thus obtained, 26 g of Argirec (kaolinic clay sold 
by BLANCS MINERAUX DE PARIS) ; and 45 g of Sopropon T 36 are placed in 
the bowl of a ROWENTA MULTIXER mixer-granulator and granulated for 12 
minutes with 75 g of water. The granules thus formed are dried in an air 
dryer for 55 minutes at 30°C. 

The granules obtained have a hard consistency and the following 
characteristics : 

Content of active material (Terbutryne + Neburon) .... 62.5% 



Dry extract at 105**C 98 % 

Size analysis (between 0.315 and 1.6 mm) 69 % 

Apparent density 0.60 

Breakdown speed (remainder after 1 minute) 11.9% 

EXAMPLE 6 



As in Example 5, a mixture of 54 parts of Terbutiryne, 80.6 parts of 
Neburon, and 9.4 parts of silicon dioxide precipitate is crushed. 144 g 
of the fine powder thus obtained, 56 g of Argirec (kaolinic clay sold by 
BLANCS MINERAUX DE PARIS), and 10.7 g of Sopropon T 36 binder are placed 
in the bowl of a ROWENTA MULTIXER mixer-granulator. After dry mixing for 
2 minutes, a solution of 4 . 3 g of a fatty ethoxylated alcohol (Sunap- /ll 
tol OP sold by PCUK) is added in 46 g of water in order to moisten and 
is agitated for 4 minutes. After drying at 30°C for 55 minutes in an air 
dryer, the granules obtained, which have a hard consistency, exhibit the 
following characteristics: 

Content of active material (Terbutryne + Neburon) .... 62.7% 

Dry extract at 105*'C 98.5% 

Size analysis (between 0.315 and 1.6 mm) 88 % 
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Apparent density 0.63 

Breakdown speed (remainder after 1 minute) 8 % 

EXAMPLE 7 

With the help of a jet air crusher, a mixture of 97 parts of 
Neburon and 3 parts of Aerosil R • 972 (pyrogenic silicon dioxide from 
DEGUSSA) is dry crushed until a fine powder is obtained (average 
diameter: 5-7 //m) , 200 g of this powder and 8.6 g of Sopropon T 36 
binder are introduced into the bowl of a ROWENTA MULTIXER mixer- 
granulator. After dry mixing for 2 minutes, a solution/dispersion of 8.6 
g of EMKALIX PLURONIC P 105 (an ethylene oxide condensate on propylene 
glycol sold by PCUK; percentage of ethylene oxide: 50-55%) is added in 
43 g of water in order to moisten it, and this is agitated for 6 minutes 
by backblowing the walls of the bowl, if necessary. The moist granules 
that are formed are then dried at 30°C for 55 minutes in an air dryer. 

Granules are thus obtained that have a hard consistency and the 



following characteristics: 

Content of active material 89.3% 

Dry extract at 105°C 98.5% 

Size analysis (between 0.315 and 1.6 mm) 94 % 

Apparent density 0.51 

Breakdown speed (remainder after 1 minute) 8 % 

EXAMPLE 8 



The procedure is as in Example 1 with a 50/50 mixture of Simazine 
and Aminotriazole. Per 200 g of powder, 12 g of Sopropon T 36 binder, 3 
g of TAMOL NNO dispersant (an alkaline alkylnaphtalene sulfonate from 
BASF), and 23 g of water are used. After agitating for lOM minutes, the 
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result is dried for 50 minutes at 35°C in an air dryer. 

The granules thus obtained have a hard consistency and the 

following characteristics: 

Content of active material (Simazine + Aminotriazole) . . 91.6% 

Dry extract at 105''C 98.4% 

Size analysis (between 0.315 and 1.6 mm) 94.8% 

Apparent density 0.60 

Breakdown speed (remainder after 1 minute) 11 % 

EXAMPLE 9 

24.2 parts of Pentadimethaline melted on 9.45 parts of Cecasil GA 
(calcium silicate sold by CECA) are injected, and then 105.85 parts of 
Neburon, 10.5 parts of precipitated silicon dioxide, and 7.5 parts of a 
preparation composed of Ramcopal 273 absorbed on precipitated silicon 
dioxide in a 1/1 proportion are added. Ramcopal 273 is a fatty alcohol 
polyethoxyether in liquid form that is sold by GERLAND. All of this 
mixture is then crushed 'in a drill crusher and then in a jet air 
crusher. 

In the bowl of a ROWENTA MULTIXER mixer-granulator , 157.5 g of the 
crushed mixture, 45 g of Argirec, 10 g of Sopropon T 36, and 2.2 g of 
Arkopon T (a surface-active agent sold by HOECHST and containing around 
64% olelyl methyltauride sodic salt) are introduced. After dry mixing 
for 2 minutes, the result is moistened with 54 g of water and agitated 
for 4 minutes. After drying for 55 minutes at 3 0°C in an air dryer, the 
granules obtained have a hard consistency and the following 
characteristics : 
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Content of active material (Pentadimethaline + Neburon) . 60.7% /13 

Dry extract at 105'*C 97.5% 

Size analysis (between 0.315 and 1.6 mm) 82.7% 

Apparent density 0.62 

Breakdown speed (remainder after 1 minute) 14 % 

EXAMPLE 10 



With the help of a drill crusher, a mixture composed of 91 parts of 
raw sulfur and 1 part of precipitated silicon dioxide is ground in such 
a way as to obtain a solid where the granular sizes are all less than 2 
mm . 

Then the operation is as in Example 1 by using 15.2 g of Sopropon 
T 36, 2.2 g of Tamol NNO, and 35 g of water per 200 g of powder. After 
agitating for 4 minutes, the result is dried in a sterilizer at 3 5°C for 
24 hours. 

The fungicidal granules thus obtained have a hard consistency and 



the following characteristics: 

Content of active material 91 % 

Dry extract at 105°C 98.5% 

Size analysis (between 0.315 and 1.6 mm) 92 % 

Apparent density 0.74 

Breakdown speed (remainder after 1 minute) 3.5% 

EXAMPLE 11 



The procedure is as in Example 1 from 200 g of technical 
Carbendazine (95% purity), 8 g of Argirec, 15 g of Sopropon T 36, and 34 
g of water. Granulation takes place in 10 minutes. After drying in a 
sterilizer at 50°C for 7 hours, the fungicidal granules thus obtained 
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have a hard consistency and the following characteristics: 



Content of active material 85 % /14 

Dry extract at 105°C 98.2% 

Size analysis (between 0.315 and 1.6 mm) 92.7% 

Apparent density 0.51 

Breakdown speed (remainder after 1 minute) 0.2% 

EXAMPLE 12 



The procedure is as in Example 1 from 200 g of Folpal [legibility 
uncertain] (91.5% purity), 10.75 g of Sopropon T 36, and 47.3 g of an 
aqueous solution/dispersion at 9% of the Beycopon AS surface-active 
agent (dodecylbenzenesulf onic acid sold by GERLAND) . Granulation occurs 
in 5 minutes. After drying at 50^*0 for 50 minutes in an air dryer, the 
fungicidal granules thus obtained have a hard consistency and the 



following characteristics: 

Content of active material 85 % 

Dry extract at 105'*C 98.3% 

Size analysis (between 0.315 and 1.6 mm) 72 % 

Apparent density 0.76 

Breakdown speed (remainder after 1 minute) 8.2% 

EXAMPLE 13 



In the bowl of a ROWENTA MULTIXER mixer-granulator , 200 g of copper 
oxychloride (minimum copper content: 57%), 8 g of Argirec, 15.9 g of 
Sopropon T 36, and 3 . 2 g of Tamol NNO are introduced. After dry mixing 
for 2 minutes, the result is moistened with 46 g of water and agitated 
for 2^ minutes, and the granules formed are dried at 50 °C for 4 5 minutes 
in an air dryer. 
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The fungicidal granules thus obtained have a hard consistency and 



the following characteristics: 

Content of active material 88 % 

Dry extract at 105°C 97.9% 

Size analysis (between 0.315 and 1.6 mm) 89 % 

Apparent density ' 1.16 

Breakdown speed (remainder after 1 minute) 7.3% 



Since the copper oxychloride exhibits a sufficiently fine 
consistency, it is not necessary to crush it before granulation. 
EXAMPLE 14 

The procedure is as in Example 1 from 200 g of technical copper 
oxyquinoleate (98% purity) , 15 g of Sopropon T 36, and 45 g of water. 
Granulation takes place in 954 minutes. After drying at 50°C for 50 
minutes in an air dryer, the fungicidal granules obtained have a hard 



consistency and the following characteristics: 

Content of active material 91 % 

Dry extract at lOS^'C 97.8% 

Size analysis (between 0.315 and 1.6 mm) 78.1% 

Apparent density 0.67 

Breakdown speed (remainder after 1 minute) 2.5% 

EXAMPLE 15 



The procedure is as in Example 1 from 200 g of technical Captene 
(92% purity), 6 g of Argirec, 15.5 g of Sopropon T 36, and 46 g of 
water. Granulation takes place in around 8 minutes. The result is dried 
in a sterilizer for 22 hours at 35°C. 

The granules obtained have the following characteristics: 
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Content of active material 83 % 

Dry extract at 105°C 97.1% 

Size analysis (between 0.315 and 1.6 mm) 92.2% /16 

Apparent density 0.62 

Breakdown speed (remainder after 1 minute) 6.8% 

EXAMPLE 16 



The procedure is as in Example 1 from a mixture consisting of 90.5 
parts of Lindane with a Gamma HCH minimum of 99.5%, and 2.5 parts of 
Argirec, Per 200 g of this mixture, 15 g of Sopropon T 36 and 35 g of 
water are used. After drying in a sterilizer for 24 hours at 35°C, the 
insecticide granules obtained have a hard consistency and the following 



characteristics : 

Content of active material 90 % 

Dry extract at 105°C 97.5% 

Size analysis (between 0.315 and 1.6 mm) 94.1% 

Apparent density 0.83 

Breakdown speed (remainder after 1 minute) 6.8% 

EXAMPLE 17 

With the help of a jet air crusher, a mixture is crushed that is 
meant for treatment of cereal seeds and consists of 25.2 parts of 
Lindane, 25.2 parts of anthraquinone , 15.2 parts of copper 



oxyquinoleate, 15 parts of MC 070 iron oxide (minimal iron III oxide 
content: 80%, sold by CDF Chimie) , and 2 parts of Orange Sulfacide JR 
powder. 180 g of the crushed mixture, 20 g of Argirec, 15.2 g of 
Sopropon T 36, and 2.2 g of Tamol NNO are introduced into the bowl of a 
ROWENTA MULTIXER mixer-granulator . After 2 minutes of dry mixing, the 
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result is moistened with 35 g of water and agitated for 4 minutes; the 
granules thus obtained are then dried in a sterilizer for 18 hours at 
35°C. 

In the end, granules are obtained that have a hard consistency and 
the following characteristics: 

Content of active material (Lindane, Anthraquinone , 



Copper oxynate) 65 % 

Dry extract at 105*'C 97 % 

Size analysis (between 0.315 and 1.6 mm) 90.3% 

Apparent density 0.82 

Breakdown speed (remainder after 1 minute) 12.1% 

EXAMPLE 18 



The procedure is as in Example 17 from a mixture that consists of 
13 parts of Lindane, 13 parts of anthraquinone, 7,7 parts of copper 
oxyquinoleate, 26.3 parts of Endosulfan, 10 parts of iron oxide, 1 part 
of Orange Sulfacide JR powder coloring agent, and 22 parts of Omyalite 
90 (calcium carbonate sold by OMYA) . However, before crushing this with 
a jet air dryer, the mixture is first ground in a drill crusher. In 
order to granulate 2 00 g of this mixture that has first been finely 
crushed, the procedure is as in the preceding examples with 12 g of 
Sopropon T 36 binder by moistening with a solution of 3 g of Sunaptol OP 
in 38 g of water. Granulation takes place in around 5 minutes; the moist 
granules are dried at 30°C for 55 minutes in an air dryer. 

Granules thus obtained have a hard consistency and the following 
characteristics : 
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Content of active material (Lindane, Endosulfan, 

Anthraquinone, Copper oxynate) 60 % 

Dry extract at 105°C 97 % 

Size analysis {between 0.315 and 1.6 mm) 85.6% 

Apparent density 0.86 

Breakdown speed (remainder after 1 minute) 19 % 

These granules, which have two insecticides, a fungicide, and a 

repellent for crows, may be used for treating cereal seeds at a dose of 

400 g per quintal of seeds. 

EXAMPLE 19 /18 



A mixture of 90.7 parts of Atrazine at 97% purity and 7.3 parts of 
Sopropon T 36 is crushed in a FORPLEX drill crusher with a grated grid 
as a selector with a 0.3 mm opening. 12 kg of the powder thus obtained 
are introduced into a LODIGE FM 50 mixer supplied with blades and a 
liquid injection tube with a 1.6 mm pipe. The mixing ploughs and the 
blades are started, and dry mixing proceeds for 1 minute; then 2.58 kg 
of granulation liquid is injected over 2 minutes that consists of 15 
parts of water and 1 part of Solutene DZ (glycol with modified 
dispersing properties sold by PCUK) . 

Granulation is obtained in 5 minutes; the temperature of the 
mixture, which initially is 16°C, rises to 26°C by the time granulation 
ends. After drying in a sterilizer at 105°C for 2 hours, the granules 
obtained have a hard consistency and the following characteristics: 

Content of active material 88.5% 

Dry extract at 105°C 98.5% 

Size analysis (between 0.8 and 1.6 mm) 67 % 
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Apparent density 0.56 

Breakdown speed (remainder after 1 minute) 9.1% 

EXAMPLE 20 

As in Example 19, a mixture of 88 parts of Atrazine, 7.7 parts of 
Sopropon T 36, and 4.3 parts of Argirec is crushed. 

Moistening and granulation are carried out in a double seal 
Turbosphere mixer from MORITZ that has a useable capacity of 10 liters 
and is supplied with a mixer and a supplementary mixing turbine. 2.5 kg 
of crushed powder is loaded in the mixer, and after the agitation speed 
has been regulated to 480 RPM, 525 g of a liquid that consists of 2.5 
parts of Solutene DZ and 3 5 parts of water are introduced over 15 
seconds. Granulation occurs in 32^ minutes. The agitation speed is 
reduced to 80 RPM, and the result is vacuum dried for 30 minutes; the 
temperature of the oil in the double seal is 105°C. 

The granules thus obtained have a hard consistency and the follow- /19 



ing characteristics: 

Content of active material 84 % 

Dry extract at 105°C 97 % 

Size analysis (between 0.315 and 1.6 mm) 81 % 

Apparent density 0.58 

Breakdown speed (remainder after 1 minute) 1,8% 

EXAMPLE 21 



A mixture of 93 parts of Simazine with a 97% purity and 7 parts of 
Sopropon T 36 binder is crushed in a Forplex drill crusher with a grated 
grid as a selector with a 0.3 mm opening. 12 kg of the powder thus 
obtained are introduced into a Lodige FM50 mixer supplied with blades 
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and a liquid injection tube with a 1.6 mm pipe. The mixing ploughs and 
the blades are started, and dry mixing proceeds for 1 minute; then 2.220 
kg of water are injected over 2 minutes, and the result is mixed for 5 
minutes. When mixing ends, the moist powder obtained is extruded in an 
Alexanderwerk type GA 65 apparatus (speed: reference 1, opening diameter 
matrix 1.5 mm, with blade scraper) . The rods obtained are dried at 80°C 
for 4 0 minutes in an air dryer; these have a hard consistency and the 



following characteristics: 

Content of active material 90 % 

Dry extract at 105°C 98.9 % 

Rod diameter , 1 . 5 mm 

Rod length 1 to 6 mm 

Apparent density 0.48 

Breakdown speed (remainder after 1 minute) 7.8 % 

r 

CLAIMS /20 • 



1. Solid granules with phytopharmaceutical activity characterized 
such that they contain from 60 to 95% by weight of active material and 
from 3 to 25% by weight of a maleic- anhydride and di-isobutylene 
copolymer in the form of an alkaline or ammonium salt. 

2. Granules in accordance with Claim 1, characterized such that 
they moreover contain up to 7% by weight of a dispersing agent, and 
preferably between 2 and 4%. 

3. Granules in accordance with Claim 1 or 2 , characterized such 
that they contain up to 25% by weight of auxiliary products and/or up to 
25% by weight of inert loads. 
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4. Granules in accordance with Claim 1, 2, or 3, characterized such 
that the maleic anhydride/di-isobutylene molar ratio of the copolymer is 
around 1 . 

5, A process for granulating solid substances with phytopharma- 
ceutical activity, characterized such that a maleic anhydride and di- 
isobutylene copolymer are used as a binder in the form of an alkaline or 
ammonium salt . 
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